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3,709, 106 

PSTON OPERATOR FOR IMPARTING ROTARY 
MOTON 

BACKGROUND OF THE INVENTION 

U. S. Pat. No. 3,260,496 discloses a double piston 
operator for a butterfly valve, but the actuator plate 
connecting the pistons slides in a slot between two solid 
housing halves, so that there is no enclosed cavity 
between the pistons. Moreover, the force exerted by 
the pistons is applied to an offset roller at one side of 
the actuator plate, the roller being on the end of a 
crank on the valve stem which is slidable in a longitu 
dinal slot in the actuator plate. 

U. S. Pat. No. 1,517,728 shows a linear piston opera 
tor for a rotary plug valve having a crank connected to 
the valve stem. The other end of the crank is pivoted to 
a shaft connecting two spaced pistons, one of which is 
operated in a fluid cylinder to overcome the resistance 
of a spring against the other piston. Thus, the pressure 
is applied against one piston in one direction to hold 
the valve open and when the pressure is shut off, the 
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spring moves the other piston in the opposite direction . 
to close the valve. The shaft connecting the pistons and 
the crank arm connected thereto are not enclosed, so 
that there is no storage cavity between the pistons. 

I am aware of a prior construction which employs a 
double acting single piston in which the piston rod is 
operatively connected to one end of a crank arm on the 
valve stem, but here again there is no enclosed storage 
cavity as the chambers on both sides of the piston are 
alternately pressure and exhaust fluid chambers. 

In all of these prior constructions, the housing parts 
are castings or forgings, and are not adapted or in 
tended to be made from preformed tubes or to store 
fluid under high pressure. 

SUMMARY OF THE INVENTION 

The improved linear piston operator for imparting 
rotary motion has a piston housing and a connected 
valve stem housing formed from preformed tubes in 
such a way as to form a cavity between the pistons for 
storing pressure fluid. 
Another object of the invention is to provide pistons 

which are self-adjusting to compensate for slight mis 
alignment between the ends of the cylinder enclosing 
the pistons. 
A further object is to provide an improved connec 

tion between the crank arm and the shaft connecting 
the pistons to give increased mechanical efficiency. 
These objects and ancillary objects are accomplished 

by the improved construction, a preferred embodiment 
of which is illustrated by way of example in the accom 
panying drawings and described in the specification 
hereof. 

DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a longitudinal sectional view, partly in 
elevation, of the improved piston operator. 

FIG. 2 is an end view on line 2-2 of FIG. 1. 
FIG. 3 is a cross sectional view on line 3-3 of FIG. 

1. 
FIG. 4 is a fragmentary view partly in section on line 

4-4 of FIG. I. 
FIG. 5 is a diagrammatic view showing the improved 

piston operator connected in a fluid circuit. 
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DESCRIPTION OF APREFERRED EMBODIMENT 

The cylinder indicated generally at 10 is formed of 
standard steel tubing. Midway of the ends a transverse 
notch 11 is cut in one side of the cylinder, and the valve 
stem 12 extends through this notch. A crank arm 13 is 
welded to a collar 15 which is keyed at 16 to the valve 
stem 12. - 
The valve stem 12 is journaled in a transverse cylin 

drical housing 18 which covers over the notch 11 and 
has its inside wall cut out and shaped at 19 to conform 
to the walls of cylinder 10 adjacent to the notch. Thus, 
a continuous weld 20 may secure the housing 18 
around the ends of the notch and along the side edges 
of the notch, to form a sealed enclosure for the valve 
stem 12 and its bearings. 
The valve stem bearings 22 lie within housing 18 and 

encircle the stem on opposite sides of collar 15, with 
bearing rings 21 between abutting surfaces. The bear 
ing members 22 have sleeve bearings 23 therein in 
which the shaft is journaled, with O-ring seals 24 at 
their outer ends. O-ring seals 24' are also provided 
between bearing 22 and housing 18. The bearings 22 
have end flanges 25 which abut the ends of housing 18 
and are secured thereto by screws 26 and 27, respec 
tively. The screws 27 may be of sufficient length to also 
secure an annular bracket plate 28 to one flange 25, 
and the extension of the bracket plate 28 may be util 
ized for mounting on the valve housing of valve stem 
12. Preferably, retainer rings 29 are provided in the 
stem 12 at the ends offlanges 25. As shown in phantom 
lines, the shaft 12 may be an extension coupled at C to 
the actual valve stem. 

Within the cylinder 10 are two pistons 30 and 31 
connected in spaced relation by a bar 32 and slidably 
mounted in the cylinder on opposite sides of the notch. 
The two pistons 30 and 31 are of identical construction 
and only piston 30 will be described in detail. The outer 
periphery of each piston preferably has two bearing 
bands 34 therein which may be of Teflon and an O-ring 
seal 35 between the bands. The Teflon bands act as 
thrust bearings opposing the angular force imparted to 
the bar 32 by the torque of the crank arm, and at the 
same time act as wiper rings to prevent any foreign 
material from entering between the pistons and the 
cylinder. The Teflon bands are self-lubricating and 
hence no lubricating oil need be injected into the cylin 
ders to enhance their gliding movement over the interi 
or surface of the cylinder. 
The connecting bar 32 has cylindrical necks 36 at 

each end on which the pistons are mounted. The necks 
36 extend through the pistons with a positive clearance 
of about 1/32 inch all around the bore in the piston. At 
the outer face of the hub of each piston, a stud 37 
screwed into neck portion 36 clamps against a washer 
38 to draw the shoulder of the bar 32 against the inner 
face of the piston hub, with an O-ring seal 39 in the hub 
face surrounding the portion 36 of the bar. Thus, the 
positive clearance between the reduced portions 36 of 
the connecting bar 32 and the pistons 30 and 31 com 
pensates for any slight misalignment of the inner sur 
face of cylinder 10 due to honing the cylinder from op 
posite ends, and prevents misalignment and binding of 
the pistons themselves. 
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The pistons 30 and 31 alternately abut against the 
heads 42 and 43 of the cylinder 10 at the ends of the 
stroke, and adjusting studs 44 are preferably provided 
in the heads to vary the stroke. The studs 44 preferably 
have caps 45 which embody sealing rings 46 and 47 
around the studs and between the caps and piston 
heads. Tie bolts 48 extend through diametrically op 
posite ears 49 on the heads 42 and 43 to clamp them in 
abutment with the ends of cylinder 10. The heads 42 
and 43 have ports 50 therein for conducting pressure 
fluid to and from the ends of the cylinder to reciprocate 
the pistons therein. 
The connecting bar 32 has a central slot 51 receiving 

the free end of the crank arm 13 and the slot is formed 
by side portions 52 straddling the crank arm. 
Preferably, a pair of rollers extend transversely of the 
slot, one on each side of crank arm 13. The rollers may 
have hardened steel outer bushings S3 with inner bear 
ing sleeves 54 preferably of Teflon, journaled on pins 
55 having their outer ends secured in side portions 52. 

In the position of the crank arm shown in FIG. 1, the 
right piston 31 is in abutment with head 43, the right 
roller is in abutment with the outer end or tip of crank 
arm 13, and the valve stem 12 may be in fully open or 
fully closed valve position. 6 If pressure fluid is in 
troduced through port 50 in head 43, forcing the piston 
to the left, the right roller will rotate the crank arm 
counterclockwise through, about 90 until the left 
piston abuts the head 42, during which stroke the port 
50 in head 42 is open to exhaust. On the return stroke, 
flow of pressure fluid is reversed forcing the piston 30 
to the right, and the left roller 53 rotates the crank arm 
13 clockwise to return it to the position of FIG. 1. 
Due to the position of the rollers at the start of the 

stroke in either direction, the lever arm rotating the 
valve stem is longest at the start of the stroke when the 
required torque is greatest. Thus, for example, if the 
valve element is under high pressure, requiring a high 
starting torque for opening the valve, the location and 
arrangement of the rollers 53 produce the greatest 
torque at the start of the opening movement. Where 
high starting torque is not required, the crank arm may 
have a Scotch yoke formation engaging a single roller 
on the connecting bar. 
By reason of the fact that the cavity in cylinder 10 

between the pistons 30 and 31 is sealed by the continu 
ous weld 20, an excess supply of pressure fluid may be 
stored therein, and may be tapped when needed 
through the cylinder wall or by connection with the 
fitting 57 in the wall of housing 18. Because of the 
strength of the preformed tube 10 fluid at extremely 
high pressure may be stored. 
One way of utilizing the excess stored pressure 
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4 
between the pistons is shown in FIG. 5. In this case the 
normal position of the valve stem 12 is shown with the 
pistons at one end of the stroke, the supply pressure 
passing through check valve 60 and supply line 61. 
Line 62 connects the supply line 61 with the cavity 
between the pistons and maintains line pressure 
therein. The supply pressure is also connected through 
four-way valve 63 and line 64 to the pressure side of 
cylinder 10. The exhaust line 65 from the cylinder is 
connected by valve 63 to exhaust. 
Now if the pressure in line 61 fails, the valve 63 is 
23i to reverse the flow, gonnecting line 64 to line 62 to supply stored pressure from the cávity to the op 
posite side of cylinder 10, connecting line 64 to ex 
haust, and reversing the valve. 

It will be seen that a simple and compact linear 
piston operator for imparting rotary motion is provided 
in which the principal parts are preformed tubes, the 
pistons are self-adjusting to compensate for slight mis 
alignment of the cylinder bore, the cavity between the 
pistons is adapted to store pressure fluid, and improved 
connections between the piston assembly and the valve 
stem produce maximum starting torque. 
What I claim is: - 
1. A linear piston operator for a rotary valve having a 

tubular housing comprising a preformed cylindrical 
tube, pistons in opposite ends of the housing, a bar 
within said housing connecting the pistons, said hous 
ing having a notch opening extending transversely 
thereof in one side only between said pistons, a tubular 
housing extending transversely of said piston housing 
covering said notch and having its wall on one side cut 
out conforming and welded to the exterior surfaces of 
the adjacent walls of said piston housing to form a 
sealed enclosure, a valve stem journaled in said trans 
verse housing, and means operatively connecting said 
bar and said valve stem for imparting rotary movement 
to said valve stem when the pistons are moved linearly 
in said piston housing. 

2. A linear piston operator as in claim 1, in which the 
means operatively connecting the bar and the valve 
stem comprises a crank arm on the valve stem having 
parallel linear sides and two spaced rollers on the bar 
selectively engage opposite sides of the crank arm as 
the pistons move in opposite directions. 

3. A linear piston operator as in claim 2, in which 
said pistons each have spaced-apart Teflon bands 
glidably contacting the cylinder and an O-ring seal 
between the bands. 

4. A linear piston operator as in claim 2, in which 
said pistons are adjustably mounted on said bar to com 
pensate for misalignment between the pistons and 
cylinder. 
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